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^COMPLETE SPECIFICATION 
Extraction of Hydrac^lic Acid 



corporation ' organized ^der the laws of 
foe T "State of Maine: 'United State* "of 
America, of 30, Rockefeller Plaza, New 
ft Yofk,*"JW -Xort; "TJmtei-" ;Sta-te8. of 
America^ (Ammefes"of " Bsiiij CoLlins 
Redmon and Gisobge" "Robert; Qtbjejw, 
both 'citizens'/ of tie United States of 
America,, respectively, -of * Trinity Pass, 
10 Stamford, ~and v OafoonJ Eane, - Stamford, 
Connecticut J United States of America^ 
do hereby declare the nature of tins iiyen- 
tidh and in larnat manner tte- saMe is to 
be performed^ to : be" particrflariy ^es^ibe(i 
15 and ascertained "in and "by _ fEe f oUowing 
statement*:—.. " T " "1. -I 

Thifl invention relafes to the "extraction 
of hydracrylic acid f rom ^uejnisV § olu- 
tions confining a saJt>r""irom" a Balt^ke. 

Hydracrylic acid mayj^'prepareii con- 
veniently "by Tie alkaline hydrolysis jof 
ethylene cyan^ydxin f bUfrwed _ by tieat- 
meht'with a mineral acid^8uch"a> sulphuric 
acid! ' The* resulting 'solution contains, 
free hydracrylic acid, minor jpropor- 
tioris of * impTirities " sucn_~as amine com- 
pounds and a'salt such as sojlium sulphate. 

An object "qif this invention is "to provide 
a process for~"extfactihg * hydracrylic acid 

from a salt*- = 

Another o*bject of bur ihvenfion Is to; 
provide '. a method' of separating hydra- 
crylic acid from a" salt "and from" impuri- 
ties formed in the ^"preparation of hydra- 
crylic acid from ethylene cyanbhydrin. 

' These and other objects are attained by 
extracting hydracrylic acid .from "a" mix- 
ture withra* salt or from a solution jzon-\ 
taihing a salt by means of* a Eetpxie haying 
no more than a jtbtal: of<six carbon atoms 
and preferably those which boil "below 

•: ioo°" or "* 

The- following examples in which the 
proportions are i£ parts by -weight are* : 
45 given by'rway of iUuffi 

limitation. J. _ 

■ Example 1: 
fc Ethylene, cyahohydriii - - 710 parts 
Sodium Tiydrbxide- - - 400 S2 
50 Water -.".>- : - 1000 v 

Sulphuric; ac^ 
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The. ethylene ^ cyanol^arih is added to a 
solution of thej sodium hydroxide in the. 
water slowly'and either continuously or in 55 
email - propoftrohfl bvei:. a period of about. 
r~hdux". " "The 'rjjja^ting "mixture is main- 
tained" at a L 'tempefa^re- "oi 95°^100 v 0/ 
during the ad dition " of "* the " ethylene 
cyanonydrin and it is agitated by any 60 
convenient means." " " 

A large proportion of ammoilia which 
is libexated 4uruig "the addition, of the 
ethylene cyanohydrin. is given offhand its 
lembvaTiriay be facilitated by introducing 65 
a ema.il "streajn 6jf air or steam into the 
reacting mixture. jOter " all of the 
ethylene cyanohydrru^is added, the sqiu-_ 
tibn may *6e 'mainlined at_the reaction 
temperature ~f ox Jttom a few nunutes to an 70 
iour or "mpre~in order to uisure the com- 
plete hydrolysis" o*f any t^eacted ethylene, 
cyahohydfih/ The residual ammonia may. 
be .volatiiized jrom the solution and part 
of thejwater may~b~e removed" thereby pro- 75 
vising r a solution of s^ium nyckacryiate. 
The solution may be advantageously eva- 
porated to the* goint where, solid material 
beginsVtb. jpxeoip^ate rroni the hot solu- 
tion. It is desirable "that the ammonia 80 
set" free by" th'd hydrolysis "of the. ethylene 
cyahohydrin - be "completely removed., 
" : The^ solution -of ~ sodium hydracrylate 
•pfepafed in accordance with the foregoing 
description is cooled. ^ after 85 

which the sulphuric "acid is added. Dur- 
irig the addition of the acid the i^pera-, 
tur'e o-f the solution is "maintained at about 
35"^-50° TJ. 'Substantially all* water is 
then removed from the solution by heat- 90 
ihg"; under about 30 ['mm, of "mercury 
absolute pressure and "with constant eva- 
poration. . A small proportion" of the 
acetone may be" mixed with the resulting 
sliirry and the precipifeted sodium sul- 95 
pHate is" filtered froih the hy<&ocrylic acid 
and. the ' acetone. The 'sodium sulphate 
filter cake'is exfaacted whtinuouely or by 
decahtatioh withvthe, acetone] m . 

r Ohe" method " for carrying out a con- 100 
tiiiuous ex^action;6f-*the i 'salt caSe is to 
pass the* "acetone through tie filter in . 
which ~the/s"alt cake^ has been; colleoted, 
ijience to- a 'receiver* which is "heated- by 
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. . any suitable means in. order to volatilize* 
the solvent which then passes to a eon- 
denser and finally back through tihe filter 
containing the salt cake, Tihe solvent ex- 

5 tracting .process may.be carried out from 
one to several hours or more. IThe original 
filtrate and the acetone containing the 
hydracrylic. acid are combined and 
filtered to remove any trace of" residual" 

10 sodium isulphate* The acetone is removed 
f-ccm ihe combined solution "by evapora- 
. tion at atmospheric pressure, followed by 
evaporation-ufc-about- 20—^30 mm* of mer- 
cury Absolute -pressure; The product is 

16 entetantially-pure hydracryjio acid' *nd 
it is an- amber- coloured viscous liquid." A 
yield- of--abouir : -85%^-95%~ otf ' " the 
theoretical is obtained;,; * * — ' " ' 

— Bxampeb '37** — ; 



« Ethylene -eyanohydrin- - 

- Sp'dium-hydioxide^ 

- Water.— * - - ~ ---- 
Sulphuric acid (95;5<%) 
-Methyl ethyl ketone v 



710 parts 
400 - 

. 613 •„ - 

; 1610 „ - 

26 The ethylene cyanohydxin-is reacted with 
Tihe- sodium -hydroxide - $n- the water and 
the resulting sodiumhydxacrylate is in- 
verted- into the hydracrylio *aeid in the' 
same, manner as that described in* Ex- 
30 ample •-- ----- - - - 

■ The solution- containing the hydraorylic 
acid, and sodium sulphate- is filtered, and 
extracted-withthe methyl ethyl ketone as 
described in-Examjple'i. . *A yield of about 
85 92% : of -hydTacrylic acid -is, obtained: 
- ; The : : solution -containing- -hydracrylic 
- acid which i» obtained upon adding" the 
sulphuric acid-in*- the- Example- l and 2 
may -be extracted with "a ketone" without 
40 evaporation. - and : filtration ox. ' with* only 
partial evaporation. However,- it is pre- 
ferable-thai the solution* cenfcain* no more, 
than -a minor amount of water and there- 
fore it seems, desirable -to have the water 
content as low ;as possible;*; " For " good 
yields we desare-to-concentrate-and remove 
the ^ecijpitated sodium- e^phatoby filtra- 
tion- as set- : forth:in theexampies/or by* 
cenMfugingy **- = --- 
;/Qur -process ia applicable to the extrac- 
tion of hydraorylic acid- from 'salts other 
•Khan sodium sulphater - -Thus; for- ex- 
ample, -an^s^ltof- hydraorylic acid may- 
ibe conyerte^ info the iree'acid by reaction 
55 with -any acid stronger ^han hydracrylic 
acid, e.g. , sulphuric' acid/ • hydrochloric 
acid,, phpsphoric acid t as well as organic 
acids stronger than hydracrylic acid such 
as- the chlcroacetic acids (mone-, di- r and 
tri-}, -maleic; acid. : or ■ oxalic acid. The 
hyo r racrylic acid tnus obtained will be ad- 
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mixed with a salt of the acid used. 

Among the salts from which hydraorylic 
acid may be extracted we mention by 
way of example sodium hydracryiate, 65 
potassium hydracryiate, calcium hydra- 
cryiate, barium hydracryiate, magnesium 
hydracryiate, ferric hydracryiate, silver 
hydracryiate and lead hydracryiate. 

The ketones suitable for use in accord- 70 
ance with our. invention are acetone, 
methyl- etnyl ketone, the methyl n-propyl 
ketone, methyl isopropyl ketone, the 
me*chyl butyl ketones and diethyl ketone. 
We-prefer-tO'employ-the ketones boiling 75 
below about 100 °- O;- - . - - 

Thet proportion* of extracting ketone to 
the hydracrylic acid may- vary widely K In **' 
general from -about 1 *to 5 times the 
quantity of- -ketone -as- compared "to the 80 
hydracryldc-acid is suitable A v 

(Che solvent extraction process- may be 
carried -out hi room temperatures - or, if 
desired, -at elevated temperatures*** 
* Our- process - of - converting ethylene 85 
cyanohydrin- into a salt* of hydraorylic 
acid is disclosed and -claimed in our co- 
pending--- application ior. Patent No; 
15933/43 and our process of producing 
free -hydracrylic acid- is -described and 90 
claimed -in- our copending- application for. 
Patent- Noi 15932/43; - 

O hviousily- - many - modifications and 
variations- may be- made in our •• process 
•yrithoutvdeparting from -the scope of the 95 
invention as- -denned in .the appended 

claims.-- - - ° - - -■ 

- -Having -now particularly described and 
ascertained -the nature -of • our said invent 
tion and in what manner the same is to- 100 
be -performed; we declare that what we 
claim -is ««- ~- - - - - 

1. A process, which comprises extract- 
ing hydraorylic acid from «a mixture with 
a salt -by-means- of a ketone having not 105 
more than six carbon atoms, - 
' 2v A- process as in claim X wherein the 
boiling -point *of ihe ketone is below about 

100° Or - -- v — - 

" 3r-The process which comprises extract- 110 
iug hydracrylic acidiErom a mixture with 
a salt ---by-means t>f acetone. 1 - 

4; A process - which- comprises extract-' 
irig hydracrylic acid from sodium sulphate, 
by means of acetone* : 116 

5. A process' which : comprises extract- 
ing hydracrylic acid from a salt by meane- 
of a ketone having a boiling- point below 
about 100° C„ said salt and the hydra-* 
crvlic acid, having been obtained by the 120 
alkaline hydrolysis of /ethylene cyano- 
hydrin- followed"* by the liberation, of 
hydracrylic acid* by means "of an acid 
stronger; than" hydracrylic acid, - 
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Dated ttifl 14tL day of December, 1943. CRTJIKSHANK & FAIRWEATHER, 

29, Southampton Buildings, 
CBiancery Lane, London, W.C.2, 
and 

• 29, Si Vincent Place, Glasgow, 
Agents for the Applicants. 

Leamington Spa : Printed for His Majesty's Stationery Office, by the Courier Press.— 1046. Published at 
The Fatentj Office, 25, Southampton Buildings, London, W.C.2j from which copies, 
price Is. Od. each (inland) Is; Id. (abroad) may be obtained. 



